The binding of a novel bisheteroarylpiperazine mediates inhibition of human immunodeficiency virus type 1 reverse transcriptase.
The bisheteroarylpiperazines (BHAPs) are potent inhibitors of human immunodeficiency virus type 1 (HIV-1) reverse transcriptase (RT) and specifically block HIV-1 replication (Romero, D. L., Busso, M., Tan, C.-K., Reusser, F., Palmer, J. R., Poppe, S. M., Aristoff, P. A., Downey, K. M., So, A. G., Resnick, L., and Tarpley, W. G. (1991) Proc. Natl. Acad. Sci. U.S.A. 88, 8806-8810). Here we show that the radiolabeled BHAP [3H]U-88204 binds specifically to HIV-1 RT with high affinity (KD of 50 nM) and a stoichiometry of 1 mol of U-88204 per 1 mol of p66/p51 RT heterodimer. Binding of [3H]U-88204 to RT is unaffected by the presence of saturating poly(rC).oligo (dG)12-18 template-primer. Direct measurement of competition between [3H]U-88204 and other RT inhibitors for binding to RT reveals mutually exclusive competition between [3H]U-88204 and the non-nucleoside RT inhibitor BI-RG-587 (Kopp, E. B., Miglietta, J. J., Shrutkowski, A. G., Shih, C.-K., Grob, P. M. and Skoog, M.T. (1991) Nucleic Acids Res. 19, 3035-3039), indicating that both share the same binding site. Phosphonoformate in concentrations up to 50 microM shows no competition with [3H]U-88204 for binding to RT either alone or in the presence of template-primer. Dideoxynucleotide RT inhibitors affect the binding of [3H]U-88204 to RT when complementary template-primer is present. [3H]U-88204 and the dideoxynucleotide ddGTP can bind RT simultaneously, but the presence of one ligand decreases the affinity of RT for the second. Inasmuch as ddGTP approximates the nucleotide substrate of RT, the direct demonstration of an RT-dideoxynucleotide-[3H]U-88204 complex validates the use of indirect kinetic methods to assess the strength of BHAP interaction with RT and suggests that RT inhibition by U-88204 is achieved via effects on nucleotide substrate binding.